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INTRODUCTION 


This survey report, the first for this type of fuel, is issued to provide infor- 
mation on the characteristics of the burner-fuel oils now manufactured for sale. 
Reports of surveys of diesel fuel, conducted under a cooperative agreement between 
the American Petroleum Institute and the Bureau of Mines, United States Department 
of the Interior, have been published annually since 1950. 2/ This survey of burner- 
fuel oils is similar to the diesel-fuel surveys in pattern and has been conducted under 
an extension of the same agreement at the request of the Oil-Heat Institute of 
America and the petroleum industry, It is not intended to conflict with the diesel- 
fuel survey but rather to supplement it. Burner-fuel oils, also specifically referred 
to as heating oil, range oil, furnace oil, "Bunker C," and fuel oil, are sold in 
increasing volumes for use in this country and for export. Sales of all grades of 
fuel oil in the United States have increased from 340 million barrels in 19263/ to 
over a billion barrels per year. 4/ Distillate fuel oil sales, in proportion to total 
fuel-oil volume sold, increased from 42 percent in 1950 to 50 percent in 1954, 
Sales of distillate and the heavier residual oils during recent years are shown: 


4/ 


Fuel-oil sales, thousands of barrels— 


—— 
1950 195] 1952 1953 19542 


Distillate fuel oil 395, 306 448, 908 497,210 488, 844 526, 245 
Residual fuel oil 554, 208 563, 388 556, 273 564,729 522,714 


Total 949,514 1,012,296 1,053,483 1,053,573 1,048, 959 


It must be realized that the data given are not accurate indications of the use of 
these materials as burner fuels. Some burner fuel, used as range oil, is kerosine, 
which is not included above, A large volume of fuel oil--approximately 30 percent 
of the distillate type and some residual fuel oil--is sold as diesel fuel, Smaller 


2/ _— Blade, O. C., National Annual Diesel-Fuel Surveys, 1950-54: Bureau of 
Mines Reports of Investigations 4746, 25 pp.; 4830, 1951, 12 pp.; 4935, 1952, 
22 pp.; 5008, 1953, 24 pp.; 5084, 1954, 24 pp. (In cooperation with the 
American Petroleum Institute), 

3/  Coumbe, A. T, and Avery, I, F., A Quarter Century of Fuel-Oil Sales, 
1926-50: Bureau of Mines Information Circular 7630, 1952, 100 pp. 

4/  Coumbe, A. T. and Avery, |, F., Sales of Fuel Oil and Kerosine in 1954. 
Distillate and Kerosine Sales Increase; Residual Grades Decline: Bureau of 
Mines Mineral Report 2412, 1955, 16 pp. 

5/ Preliminary figures on demand, subject to revision, 
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amounts, particularly of the light distillate oil, also are prepared for use as spray 
oils (insecticides), smudge-pot fuel, adsorption oil, and some as components of jet 
fuel, Figures indicating recent sales of burner-fuel oil for heating--domestic and 
industrial, manufacturing processes, steam generation, metallurgy, and similar 
purposes--are not readily available. The total volumes of distillate and residual 
fuel oils now comprise virtually 40 percent of the crude oil refined. The importance 
of these materials has resulted in the need for more information by the petroleum 
industry, manufacturers of heating appliances, and consumers regarding the types 
and qualities of such fuels currently being marketed, 


Samples of burner-fuel oil typical of their manufacture during the early 
part of 1955 were analyzed by the refiners In accordance with instructions from 
the subcommittee on fuel surveys of the Automotive Research Committee of the 
American Petroleum Institute. Results of the analyses were transmitted to the 
Bureau of Mines where the data were studied and compiled as shown in the tables 
of this report, 


SUMMARY 


Data on a total of 341 samples of burner-fuel ofl are represented. The fuels 
were manufactured by 35 petroleum refining companies, large and small, in 97 
refineries throughout the country. The data are divided into 5 groups according 
to the stated grade of burner-fuel oil, and each group is subdivided into 5 tabu- 
lations according to the geographic marketing distribution of the various fuels 
represented, The geographic areas are 5 general regions of the country containing 
14 districts in which the burner-fuel oils are marketed. The areas are shown on 
the map (fig. 1) and are the same as used in the current diesel-fuel surveys. 


Summaries of the results of the tests by grades and by regions are shown in 
tables 1 through 5. Average values of selected properties are shown for the 
number of fuels represented, and minimum and maximum figures are given for 
all the tests indicated, where possible, 


EXPLANATION OF TABLES AND FIGURES 


Twelve laboratory tests, selected by the subcommittee on fuels surveys of 
the Automotive Research Committee of the A.P.!. in consultation with the sub- 
committee on fuel oil characteristics of the Oil-Heat Institute Technical Division 
and made by procedures approved by the American Society for Testing Materials, 6/ 
were used to analyze the samples of burner-fuel oils in this survey. By agreement _ 
with the cooperating agencies, identification of the items is confidential. 


6/ American Society for Testing Materials, ASTM Standards, Part 5, 
Philadelphia, 1952, 1,350 pp. 
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Each item in tables 6 through 10 is a complete analysis of one sample of 
burner-fuel oil, The tables are arranged in five groups, according to the grade 
designations 1, 2, 4, 5, and 6 stated by the manufacturer. Each group of data 
is subdivided into five tabulations according to the geographic marketing distri- 
bution of the fuels represented. The geographic areas are made up of 5 general 
regions divided into 14 marketing districts as follows: 


Region Districts 
Eastern A, B, C 
Southern D 
Central E,F,G 
Rocky Mountain H,1,J,K 
Western L, M, N 


The regions and districts are indicated in figure 1, These areas were established 

by a study committee of the A.P.1, and are based on fuel-distribution systems, 
refinery locations, centers of population, temperature zones, and arteries of 
commerce, such as navigable waters, The districts are the same as now used for 

the diesel-fuel surveys but are different from those of the motor-gasoline surveys. 7/ 


The data in tables 6 through 10 are arranged, within each grade group, 
according to the regions where the fuels are sold, In each regional tabulation the 
districts where each fuel is sold are given in the second column, The listing of the 
districts indicates in decreasing order the relative volume of sales for each fuel. 
Thus, the first district listed is that in which the greatest volume of a fuel is sold, 
and the analysis of this fuel is tabulated in the first section of data under the 
region containing that district. The second section of data, separated by a line 
from the first section, contains analyses of fuels that are sold in greatest volume 
in districts of other regions. The first section of data in each regional tabulation 
might be considered to represent fuels of major distribution and the second section 
to represent fuels of minor distribution for that particular region. It is possible 
that the sales volume of a given fue! may be highest in a district of one region 
but that the total sales in districts of another region may be greater. Consider, 
for example, a fuel distributed in districts C, E, and F. The greatest sales 
volume might be in district C of the Eastern region, but the combined sales in 
districts E and F of the Central region could be higher. This fuel would be listed 
as a fuel of major distribution in the Eastern region and as a fuel of minor distri- 
bution in the Central region. It is believed, however, that in most cases the 
region of greatest sales volume will contain the district of greatest sales volume, 


7/ “Blade, O, C., National Motor-Gasoline Survey, Winter 1954-55: Bureau 
of Mines Report of Investigations 5146, 1955, 24 pp. (In cooperation with the 
American Petroleum Institute). 


Google 


The first column of these tables shows item numbers of the analyses, each 
of which represents one sample of burner-fuel oi!, The same item number in 
different tables indicates that this fuel is sold in more than one region, and the 
analytical data are repeated, 


The column headings for the data show the primary ASTM designations of 
the test procedures, If a test was made by another procedure, the exception is 
indicated with a footnote, Viscosities of grades 1, 2, 4, and 5 burner-fuel oils 
were determined in centistokes at 100° F, Viscosities of grades 5 and 6 fuels 
were determined in Saybolt Furol seconds at 122° F. 


Occasionally a certain property of a fuel, other than distillation tempera- 
ture, is not within the limits of the specification of its grade. 8/ That figure 
is noted as not included in the average, Most such exceptions are viscosity, 
sulfur content, and carbon residue, Some of the values were determined to the 
nearest whole unit and therefore have no decimal, Distillation data are shown 
by ASTM Method D86 for grade 1 burner-fuel oils and by ASTM D158 for 
grade 2 fuels, and for grade 4 fuels where given. 


Average values of eight or less selected characteristics of all the burner- 
fuel oils indicated in each of tables 6 through 10 have been computed where 
possible and are shown at the bottoms of the respective tables, Averages for 
flash point, cloud test, pour point, and corrosion are not given. Minima and 
maxima are shown for all the properties. 


Summaries of the results of this survey are shown in tables 1,2,3,4, and 5, 


8/ American Society for Testing Materials, Tentative Specifications for Fuel 
Oils (0396-48T): ASTM Standards on Petroleum Products and Lubricants, 
Philadelphia, 1954, pp. 181-183, 
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TABLE 10,.—~Analyses of e 6 burner fuel oils, 195 


Bastera region: Districts A, 3B, and 6 
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Southern region: District D 


eo wsuwwUePrP iveeu ee uUDYD 


A/ District letters refer to the areas in which the fuels are sold (eee fig. 1). Im cach item the arrangement of district letters 
indieates in decreasing order the relative volumes of the fusl. Fuels listed above the lines separating items 273 and 277 ia the 
Bastern region and items 281 end 246 in the Southern region, are gemerally eol4 in greatest volume in those respective regions. 
The fuele listed below the lines are aptingnd sold ia leseer volumes in the respective regions than in some other regica. 

B/ Some of the determinations were made by the Comradson method, A. 8. T. N. DIS9-52, amd the data converted to Ramebottcs values 
using table 1 and figure & in the appendix of the Conradeon method, 

3/ Designated low-sulfur fuel. 4/ Designated high-ealfur fuel. S/ FPiash point ty Cleveland open cup method, 4. 8. f. XK. 
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TABIE 10. --analyses of grade 6 burner fuel oils, 1955 (Cont.) 


Central region: Districts B, F, and @ 
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Rocky Mountain region: Districts H,I,J, and EK 


306 E 4.5 188 278 5 3.24 15.0 0.01 
307 H,F.E 6.0 180 265 3.4 17.5 4 

308 H,K,L,I 14.9 420 115 60 5.25 5.7 .07 
309 H.L 9.0 150 70 25 2.4 13.7 03 
310 E,L,x 7.8 200 146.1 35 2.50 3.75 -O15 
311 HLL,E,F 8.4 250 89.6 20 3.46 14.2 026 
312 I 10.6 5/ 430 276.1 50 621 6.7% .031 
31 I 6.7 194 162 2? 2.98 7.81 .O11 
31 I 10.3 190 290 40 13.0 ll 
315 I 10.5 180 150 50 ’ 13.0 04 
316 I 6.7 222 170 30 2.96 12.4 -006 
317 J 10.2 180 97.5 30 1.31 16.54 .019 
318 J 6.8 197 203 5 1.53 21.20 -032 
319 K 20.2 300 6/ 35.5 1.20 -61 01 
320 K 15.8 300 135.0 60 1.40 89 02 
321 K 15.1 200 51.2 55 1.45 1.33 08 
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h/ District letters refer to the areas in which the fuels are sold (see fig. 1). Im each item the arrancement of district letters 
indicates in decreasing order the relative volumes of the fuel. Fuels listed above the lines separating items 305 and 273 in the 
Central region, and items 321 and 260 in the Rocky Mountain region are generally sold in greatest volume in those respective regions. 


The fuels listed below the lines are generally sold in lesser volumes in the respective regions than in some other region. 


2/ Some of the determinations were made by the Conradson method, A. S. T. M. D189-52, and the data converted to Ramsbottom values using 


table 1 and figure 4 in the appendix of the Conradson method. 

Designated low-sulfur fuel. 4/ Designated high-sulfur fuel. 

Flash point by Cleveland open cup method, A.S.T.M. D92-52. 

Hot within specification of fuels for this grade, figure not included in average. 


eee 


piatizes ty (GOOGle 


THE OHIO STATE UNIVERSITY 


TABLE 10.-=analyses of grade 6 burner fuel oils, 1955 (Oont.) 


Western region: Districts L, M, and 3 


Flash Ane — 
oint at Bass F. ott pesicl seme 


Gc AR all al —— 


Distributed 


Item in districts }/[°a.P.1. | OF. | sec. | . | percent | cample, percent 
322 x 10. 0.90 
32 x 9. 5 
32 ee 8. 1.35 
325 “3 9. 1.25 
32 uN g. 1.37 
327 MN 10. 1.53 
328 ¥ 9. 1.79 
329 z. 1.70 
330 L s. "95 
331 9. yk 
332 15 5 
33 G 1120 
33 g 1's 
33 10 1.5 
1.7 
92 
86 
0 
4 
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1/ District letters refer to the areas in which the fuels are sold (see fig. 1). In each item the arrangement of district letters 
indicates in decreasing order the relative volumes of the fuel. Fuels listed above the limes separating items 341 and 306 ia 
the Western region are generally sold in greatest volume in those respective regions. The fuele listed below the lines are 
generally sold in lesser volumes im the reepective regions than im some other regione. 

Z2/ Some of the determinations were made by the Comradson method, A.8.7.M D189-52, and the data were converted to Remsvotton values 
useing tadle 1 and figure 4 in the appendix of the Conradeos method. 
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